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(54) PRODUCTION OF GLASS SUBSTRATE FOR MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain enhanced work efficiency, a reduced cost and high productivity in the production of a glass 
substrate for an information recording medium by simultaneously carrying out chemical tempering and alkali removal treatment. 
SOLUTION: When a glass substrate is chemically tempered with a tempering salt bath, the nitrate of a metal having a smaller ionic 
radius than ions in the tempering salt bath, e.g. silver nitrate is added to the tempering salt bath by 0.1-10 wt.% and the chemical 
tempering and alkali removal treatment of the glass substrate are carried out by one-step treatment using the resulting salt bath. 
The chemical tempering and alkali removal treatment can be continuously and simultaneously carried out. 
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CUUMS 



[Claim(s)] 

[Claim 1] The glass substrate manufacture approach for information record media characterized by performing dealkalization 
processing to coincidence with a chemical strengthening by adding a metaled nitrate to a strengthening salt bath, and a substrate 
being immersed in this strengthening salt bath in chemical-strengthening processing of the glass substrate for information record 
media in order [ which is depended on the ion exchange ] to carry out chemical-strengthening processing. 
[Claim 2] The glass substrate for information record media manufactured in chemical-strengthening processing of the glass 
substrate for information record media by performing dealkalization processing to coincidence with a chemical strengthening by 
adding a metaled nitrate to a strengthening salt bath, and a substrate being immersed in this strengthening salt bath in order 
[ which is depended on the ion exchange ] to carry out chemical -strengthening processing. 

[Claim 3] Strengthening, the dealkalization salt bath which added the nitrate of the metal which is larger than the ionic radius of the 
alkali ion in glass, and has an ionic radius smaller than the ionic radius of each ion in a strengthening salt bath especially in the 
manufacture approach of the glass substrate for information record media of claim 1 0.1 to 10% of the weight in the strengthening 
salt bath. 

[Claim 4] Strengthening of claim 3, the glass substrate for information record media manufactured using a dealkalization salt bath. 
[Claim 5] Strengthening, the dealkalization salt bath which added especially the silver nitrate in strengthening of claim 3, and a 
dealkalization salt bath. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information record medium which used this glass substrate for the manufacture 

approach of the glass substrate for information record media, and the list. 

[0002] 

[Description of the Prior Art] Although the substrate for information record media has been conventionally offered by the substrate 
made from aluminum, the substrate made from carbon, a polycarbonate substrate, etc., since surface smooth nature is excellent, 
the glass substrate attracts attention with the formation of amount-of-information increase in recent years. Since the surface 
smooth nature of a glass substrate does not have a grain boundary in glass by development of a polish technique, it is possible to 
reduce surface roughness to atomic level theoretically. Moreover, by the fall of the display flatness of a disk substrate, it became 
possible to reduce the surfacing height of the magnetic head for reading, and the recording density per unit area went up, and has 
led to the increment in storage capacity. Thus, although the glass disk substrate attracts attention, there is a fault of being easy to 
damage with the impact at the time of the handling in the production process of the glass for substrates etc., and strengthening 
processing by the ion exchange is usually performed. 

[0003] However, it poses a problem that the rich layer of the alkali metal of a strengthening layer especially a potassium atom, or a 
sodium atom appears on a disk main front face in the substrate front face after chemical-strengthening processing of a glass 
substrate here. There is a danger that the migration of alkali-metal ion will cause reading incorrect actuation from this layer as the 
state of preservation of a disk and aging after subsequent information record-medium membrane formation because the carbonate 
and chloride of alkali metal deposit on a disk edge and the main front face. Moreover, alkali metal reacting with the record medium 
of a metal alloy, and causing incorrect actuation of equipment is also considered. 

[0004] For this reason, after carrying out ion exchange treatment of the glass substrate front face, the alkali-metal ion of the 
maximum surface layer which is easy to be eluted is removed, and the dealkalization processing for raising chemical resistance and 
the cure against the closure of alkali-metal ion are performed. For example, there is an approach using an acid, especially strong 
acid like the approach of making the heated concentrated sulfuric acid contacting like the manufacture approach shown in a patent 
public presentation number and JP,10-226539,A. Moreover, like the manufacture approach shown in a patent public presentation 
number and JP.8-180402.A. into 80-100-degree C warm water, there is also a warm water art which carries out dealkalization 
metal ion processing of the glass substrate after ion exchange treatment by carrying out immersion processing for about 2 to 10 
hours, in this case, impregnation processing of a divalent metallic ion is carried out to the maximum surface layer of the glass 
substrate after dealkalization metal ion processing, and the cure against the closure of alkali-metal ion is added further. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since [ which needs immersion time amount at least 2 hours or more ] there 
are few treatment effects, impregnation processing of a divalent metallic ion is also required of the danger on the handling of using 
strong acid, such as heat concentrated sulfuric acid (it being heat concentrated sulfuric acid of 96% or more of concentration for 
example, at 100-degree-C **), in these dealkalization metal ion processings, and warm water processing as after treatment, 
moreover, the process of [ in order for the dealkalization processing currently performed from these former to perform 
dealkalization processing after chemical-strengthening processing, to be carried out at a chemical strengthening and two processes 
of dealkalization and to avoid the drag-in to the dealkalization processing tub of a strengthening salt further ] strengthening, 
washing, and dealkalization processing — not constructing — it does not obtain but has also become a cost rise. 
[0006] This invention makes it the technical problem to offer the glass substrate for information record media created by the 
effectiveness rise of workability, low-cost-izing, the chemical-strengthening art of the glass substrate for information record media 
which realizes the sex from Takao and a dealkalization art, and its approach by performing chemical -strengthening processing and 
dealkalization processing to coincidence in the manufacture approach of the glass substrate for information record media. 
[0007] 

[Means for Solving the Problem] this invention person is related with the manufacture approach of the glass substrate for 
information record media, as a result of examining the above-mentioned technical problem wholeheartedly. The nitrate of the metal 
which has a bigger ionic radius smaller than potassium ion than sodium ion in strengthening salt baths, such as mixed salt of the 
potassium nitrate or potassium nitrate used for the chemical strengthening from the former, and a sodium nitrate, is added. By 
performing chemical-strengthening processing and dealkalization processing of a glass substrate to coincidence, a header and this 
invention were completed for the above-mentioned technical problem being attained by performing the same strengthening 
processing as usual. 

[0008] That is. the glass substrate for information record media of this invention is carrying out predetermined time immersion of 
the non -strengthened glass substrate at predetermined temperature at the salt bath for chemical strengthenings, and is the 
creation approach of the new glass substrate for information record media of performing dealkalization to a glass substrate by one 
processing within the same processing tub with installation of a chemical- strengthening layer. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0010] this invention person sets to chemical -strengthening processing of a glass substrate especially paying attention to 
strengthening processing and dealkalization processing of the glass substrate for information record media. It is characterized by 
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performing chemical-strengthening processing and dealkalization processing of a glass substrate by one processing within the same 
processing tub by adding a metaled nitrate further from the former to a strengthening salt. By adding the nitrate of several% of the 
weight of a metal to the weight of the salt bath for strengthening, a header and this invention can be made for it being possible to 
perform chemical-strengthening processing and dealkalization processing to coincidence continuously. 

[0011] In chemical-strengthening processing of the glass substrate for information record media, the alkali ion exchange on the 
front face of glass is performed at the temperature below a glass transition point, and, as for the case of one-step strengthening, in 
exchange of the sodium ion in glass, and the potassium ion in a strengthening salt bath, and two-step strengthening, exchange of 
the lithium ion in glass, sodium ion and the sodium ion in a strengthening salt bath, and potassium ion is performed. The thermal 
diffusion speed of the alkali-metal ion in this case is in inverse proportion to the ionic radius of each ion. Generally, under this 
temperature, this **, and this concentration, the direction of ion with a small ionic radius has high potential energy, and can say 
that activity is high. Therefore, by adding the nitrate of a metal with the middle ionic radius of the ionic radius of exchangeable ion 
in a chemical-strengthening salt bath, the alkali ion with the small ionic radius in glass is emitted by thermal diffusion into a salt 
bath from a glass front face, and controls the rapid ion exchange on the front face of glass of the alkali ion which has a big ionic 
radius in a salt bath further. That is, the amount of alkali metal with the small ionic radius which is easy to separate after glass 
strengthening is decreased, and the chemical-strengthening processing by the ion exchange is attained at coincidence. That is, it is 
related with the glass substrate for information record media manufactured by the manufacturing method of the glass substrate for 
information record media using the strengthening salt bath which made it possible to perform the strengthening processing and 
dealkalization processing by the ion exchange on the front face of glass to coincidence, and enabled the productivity rise and the 
cost cut. and its strengthening salt bath, and its approach. 

[0012] Moreover, by applying this invention, the productivity drive of the glass substrate for information record media and cost cut- 
ization can be attained. It cannot limit especially as a glass ingredient and for example, aluminosilicate system glass, soda lime glass, 
borosilicate glass, alumino borosilicate glass, etc. can be used as what can form a strengthening layer by chemical-strengthening 
processing. Moreover, limitation does not have the surface roughness of the glass substrate before performing strengthening 
processing, either. 

[0013] However, it is required that the chemical-strengthening processing in the temperature below the glass transition point of 
tempered glass-ed is possible and for the nitrate of the metal added in the temperature to dissolve into a strengthening salt bath. 
Moreover, it is convenient, even if it is desirable that the ionic radius in the inside of the salt bath of this nitrate metal to add is 
within the middle of the ionic radius in each ionic state of the alkali metal in glass and a salt bath Nakakane group and it becomes 
large from it. In addition, 0.1 or less % of the weight of the dealkalization effectiveness is insufficient, 10% of the weight or more of 
the amount of dealkalization is large, and glass colors it yellow with complex ion, and is also a cost rise, and the amount which adds 
a metaled nitrate in a strengthening salt bath does not have it. [ desirable ] 
[0014] 

[Example] (Example 1) The salt bath which added the 30 sections for the sodium nitrate and added the 1 section of silver nitrates 
for the potassium nitrate during the mixed salt bath of the 70 sections was made into the chemical-strengthening salt bath. This 
glass substrate ingredient was taken out from the chemical-strengthening salt bath tub after 40 minutes - 6-hour immersion using 
the alumino silicate glass which carried out the disk configuration whose surface roughness Ra is 0.3 micrometers, and whose 
diameters are 95mmphi and the thickness of 1.07mm as a glass substrate ingredient for [ strengthened ] in the chemical- 
strengthening salt bath maintained at the range of 360 degrees C - 450 degrees C, and the deposit salt adhering to this glass 
substrate after cooling was washed out with water. This was made into the strengthening sample. About the depth of the chemical- 
strengthening layer formed in the glass front face, it ground to the flake so that this sample could be measured with a polarization 
microscope, and polarization microscope observation was performed. The result was shown in Table 1. 
[0015] 
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As shown in Table 1, it turns out that a strengthening layer (compressive-stress layer) can be introduced into a glass front face by 
using this invention, and the breakage in the disk breakage at the time of handling, a subsequent polish process, etc. can be 
mitigated sharply. 

[0016] And among each sample shown in Table 1, the waterproof trial was performed about the sample processed for 40 minutes, 
and 380 degrees C of measurement of the alkali-metal (Na, Li, K) concentration eluted from glass were measured with atomic- 
absorption-analysis equipment. In addition, the waterproof trial was immersed into the Teflon (trademark) beaker which filled the 
glass substrate with 50ml distilled water, moved the Teflon beaker containing the glass substrate to the constant temperature bath 
kept at 80 degrees C. and carried out quantitative analysis of the amount of alkali metal which held for 24 hours and was eluted 
from the glass substrate in 80-degree C warm water with the atomic absorption method. The result was as being shown in Table 2. 
[0017] 
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- A blank is the processing [ in which it does not strengthen ] article of alumino silicate glass. 

The example 1 of a comparison is alumino silicate glass which carried out strengthening processing with the strengthening salt bath 
which mixed the potassium-nitrate 70 section and the sodium-nitrate 30 section. 

- An example 1 is alumino silicate glass processed by this invention approach. 

It turns out that the alkali elution volume from glass is decreasing or less [ those ] to 1/2. and chemical resistance is improving 
very much compared with that in which the glass substrate manufactured by the approach of this invention carried out 
strengthening processing with non-strengthened elegance or the usual chemical-strengthening salt bath so that clearly from Table 

2. 

[0018] (Example 2) Next, the salt bath which added the 1 section of silver nitrates for the potassium nitrate during the mixed salt 
bath of the 100 sections was made into the chemical-strengthening salt bath. About the sample which carried out chemical- 
strengthening processing of the soda lime glass of the same configuration as an example 1 similarly, the strengthening layer depth 
and an alkali elution volume were measured by this approach. Consequently, among each sample shown about the depth of a 
strengthening layer in Table 3 and 3, the waterproof trial was performed about the sample processed for 16 hours, and 450 degrees 
C of results of having measured the alkali elution volume from glass were shown in Table 4. 
[0019] 
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As shown in Table 3, it turned out that this invention can introduce a strengthening layer (compressive-stress layer) into a glass 

front face with soda lime glass as well as an example 1. 
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- A blank is the processing [ in which it does not strengthen ] article of soda lime glass. 

- The example 2 of a comparison is soda lime glass which carried out strengthening processing with the strengthening salt bath of 
100% of potassium nitrates. 

- An example 2 is soda lime glass processed by this invention approach. 

As shown in Table 4, compared with that in which the soda lime glass substrate manufactured by the approach of this invention 
also carried out strengthening processing with non -strengthened elegance or the usual chemical-strengthening salt bath, the alkali 
elution volume from glass was decreasing about [ those ] to 1/2, and it was checked that chemical resistance is improving very 
much. 
[0021] 

[Effect of the Invention] As explained above, the glass substrate manufactured by carrying out chemical-strengthening processing 
according to the manufacture approach of the glass substrate for information record media of this invention is excellent in chemical 
resistance with formation of a strengthening layer on the glass substrate front face, can control remarkably the alkali migration 
from a glass substrate front face, and can raise the dependability of an information record medium by leaps and bounds by the 
ability of the glass substrate which does not have a bad influence on the information record medium formed on a glass substrate to 
be offered. And if the manufacture approach of this invention is followed, since chemical -strengthening down stream processing and 
dealkalization down stream processing will unify, the place which shortening of down stream processing is made, contributes to 
improvement in the productivity of the glass substrate for information record media, and therefore contributes to development of 
industry is very size. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the information record medium which used this glass substrate for the manufacture 
approach of the glass substrate for information record media, and the list. 
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PRIOR ART 



[Description of the Prior Art] Although the substrate for information record media has been conventionally offered by the substrate 
made from aluminum, the substrate made from carbon, a polycarbonate substrate, etc., since surface smooth nature is excellent, 
the glass substrate attracts attention with the formation of amount-of-information increase in recent years. Since the surface 
smooth nature of a glass substrate does not have a grain boundary in glass by development of a polish technique, it is possible to 
reduce surface roughness to atomic level theoretically. Moreover, by the fall of the display flatness of a disk substrate, it became 
possible to reduce the surfacing height of the magnetic head for reading, and the recording density per unit area went up, and has 
led to the increment in storage capacity. Thus, although the glass disk substrate attracts attention, there is a fault of being easy to 
damage with the impact at the time of the handling in the production process of the glass for substrates etc., and strengthening 
processing by the ion exchange is usually performed. 

[0003] However, it poses a problem that the rich layer of the alkali metal of a strengthening layer especially a potassium atom, or a 
sodium atom appears on a disk main front face in the substrate front face after chemical-strengthening processing of a glass 
substrate here. There is a danger that the migration of alkafi-metal ion will cause reading incorrect actuation from this layer as the 
state of preservation of a disk and aging after subsequent information record-medium membrane formation because the carbonate 
and chloride of alkali metal deposit on a disk edge and the main front face. Moreover, alkali metal reacting with the record medium 
of a metal alloy, and causing incorrect actuation of equipment is also considered. 

[0004] For this reason, after carrying out ion exchange treatment of the glass substrate front face, the alkali-metal ion of the 
maximum surface layer which is easy to be eluted is removed, and the dealkaiization processing for raising chemical resistance and 
the cure against the closure of alkali-metal ion are performed. For example, there is an approach using an acid, especially strong 
acid like the approach of making the heated concentrated sulfuric acid contacting like the manufacture approach shown in a patent 
public presentation number and JP,10-226539,A. Moreover, like the manufacture approach shown in a patent public presentation 
number and JP,8-180402,A, into 80-100-degree C warm water, there is also a warm water art which carries out dealkaiization 
metal ion processing of the glass substrate after ion exchange treatment by carrying out immersion processing for about 2 to 10 
hours, in this case, impregnation processing of a divalent metallic ion is carried out to the maximum surface layer of the glass 
substrate after dealkaiization metal ion processing, and the cure against the closure of alkali-metal ion is added further. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the glass substrate manufactured by carrying out chemical-strengthening processing 
according to the manufacture approach of the glass substrate for information record media of this invention is excellent in chemical 
resistance with formation of a strengthening layer on the glass substrate front face, can control remarkably the alkali migration 
from a glass substrate front face, and can raise the dependability of an information record medium by leaps and bounds by the 
ability of the glass substrate which does not have a bad influence on the information record medium formed on a glass substrate to 
be offered. And if the manufacture approach of this invention is followed, since chemical-strengthening down stream processing and 
dealkalization down stream processing will unify, the place which shortening of down stream processing is made, contributes to 
improvement in the productivity of the glass substrate for information record media, and therefore contributes to development of 
industry is very size. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since [ which needs immersion time amount at least 2 hours or more ] there 
are few treatment effects, impregnation processing of a divalent metallic ion is also required of the danger on the handling of using 
strong acid, such as heat concentrated sulfuric acid (it being heat concentrated sulfuric acid of 96% or more of concentration for 
example, at 100-degree-C **), in these dealkalization metal ion processings, and warm water processing as after treatment, 
moreover, the process of [ in order for the dealkalization processing currently performed from these former to perform 
dealkalization processing after chemical-strengthening processing, to be carried out at a chemical strengthening and two processes 
of dealkalization and to avoid the drag-in to the dealkalization processing tub of a strengthening salt further ] strengthening, 
washing, and dealkalization processing — not constructing — it does not obtain but has also become a cost rise. 
[0006] This invention makes it the technical problem to offer the glass substrate for information record media created by the 
effectiveness rise of workability, low-cost-izing, the chemical-strengthening art of the glass substrate for information record media 
which realizes the sex from Takao and a dealkalization art, and its approach by performing chemical-strengthening processing and 
dealkalization processing to coincidence in the manufacture approach of the glass substrate for information record media. 
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MEANS 



[Means for Solving the Problem] this invention person is related with the manufacture approach of the glass substrate for 
information record media, as a result of examining the above-mentioned technical problem wholeheartedly. The nitrate of the metal 
which has a bigger ionic radius smaller than potassium ion than sodium ion in strengthening salt baths, such as mixed salt of the 
potassium nitrate or potassium nitrate used for the chemical strengthening from the former, and a sodium nitrate, is added. By 
performing chemical-strengthening processing and dealkalization processing of a glass substrate to coincidence, a header and this 
invention were completed for the above-mentioned technical problem being attained by performing the same strengthening 
processing as usual. 

[0008] That is. the glass substrate for information record media of this invention is carrying out predetermined time immersion of 
the non -strengthened glass substrate at predetermined temperature at the salt bath for chemical strengthenings, and is the 
creation approach of the new glass substrate for information record media of performing dealkalization to a glass substrate by one 
processing within the same processing tub with installation of a chemical-strengthening layer. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0010] this invention person sets to chemical-strengthening processing of a glass substrate especially paying attention to 
strengthening processing and dealkalization processing of the glass substrate for information record media. It is characterized by 
performing chemical-strengthening processing and dealkalization processing of a glass substrate by one processing within the same 
processing tub by adding a metaled nitrate further from the former to a strengthening salt. By adding the nitrate of several% of the 
weight of a metal to the weight of the salt bath for strengthening, a header and this invention can be made for it being possible to 
perform chemical-strengthening processing and dealkalization processing to coincidence continuously. 

[0011] In chemical-strengthening processing of the glass substrate for information record media, the alkali ion exchange on the 
front face of glass is performed at the temperature below a glass transition point, and, as for the case of one-step strengthening, in 
exchange of the sodium ion in glass, and the potassium ion in a strengthening salt bath, and two-step strengthening, exchange of 
the lithium ion in glass, sodium ion and the sodium ion in a strengthening salt bath, and potassium ion is performed. The thermal 
diffusion speed of the alkali-metal ion in this case is in inverse proportion to the ionic radius of each ion. Generally, under this 
temperature, this **, and this concentration, the direction of ion with a small ionic radius has high potential energy, and can say 
that activity is high. Therefore, by adding the nitrate of a metal with the middle ionic radius of the ionic radius of exchangeable ion 
in a chemical-strengthening salt bath, the alkali ion with the small ionic radius in glass is emitted by thermal diffusion into a salt 
bath from a glass front face, and controls the rapid ion exchange on the front face of glass of the alkali ion which has a big ionic 
radius in a salt bath further. That is. the amount of alkali metal with the small ionic radius which is easy to separate after glass 
strengthening is decreased, and the chemical-strengthening processing by the ion exchange is attained at coincidence. That is, it is 
related with the glass substrate for information record media manufactured by the manufacturing method of the glass substrate for 
information record media using the strengthening salt bath which made it possible to perform the strengthening processing and 
dealkalization processing by the ion exchange on the front face of glass to coincidence, and enabled the productivity rise and the 
cost cut, and its strengthening salt bath, and its approach. 

[0012] Moreover, by applying this invention, the productivity drive of the glass substrate for information record media and cost cut- 
ization can be attained. It cannot limit especially as a glass ingredient and for example, aluminosilicate system glass, soda lime glass, 
borosilicate glass, alumino borosilicate glass, etc. can be used as what can form a strengthening layer by chemical-strengthening 
processing. Moreover, limitation does not have the surface roughness of the glass substrate before performing strengthening 
processing, either. 

[0013] However, it is required that the chemical-strengthening processing in the temperature below the glass transition point of 
tempered glass-ed is possible and for the nitrate of the metal added in the temperature to dissolve into a strengthening salt bath. 
Moreover, it is convenient, even if it is desirable that the ionic radius in the inside of the salt bath of this nitrate metal to add is 
within the middle of the ionic radius in each ionic state of the alkali metal in glass and a salt bath Nakakane group and it becomes 
large from it. In addition, 0.1 or less % of the weight of the dealkalization effectiveness is insufficient, 10% of the weight or more of 
the amount of dealkalization is large, and glass colors it yellow with complex ion, and is also a cost rise, and the amount which adds 
a metaled nitrate in a strengthening salt bath does not have it. [ desirable ] 
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EXAMPLE 



[Example] (Example 1) The salt bath which added the 30 sections for the sodium nitrate and added the 1 section of silver nitrates 
for the potassium nitrate during the mixed salt bath of the 70 sections was made into the chemical-strengthening salt bath. This 
glass substrate ingredient was taken out from the chemical-strengthening salt bath tub after 40 minutes - 6-hour immersion using 
the alumino silicate glass which carried out the disk configuration whose surface roughness Ra is 0.3 micrometers, and whose 
diameters are 95mmphi and the thickness of 1.07mm as a glass substrate ingredient for [ strengthened ] in the chemical- 
strengthening salt bath maintained at the range of 360 degrees C - 450 degrees C, and the deposit salt adhering to this glass 
substrate after cooling was washed out with water. This was made into the strengthening sample. About the depth of the chemical- 
strengthening layer formed in the glass front face, it ground to the flake so that this sample could be measured with a polarization 
microscope, and polarization microscope observation was performed. The result was shown in Table 1. 
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As shown in Table 1 , it turns out that a strengthening layer (compressive-stress layer) can be introduced into a glass front face by 
using this invention, and the breakage in the disk breakage at the time of handling, a subsequent polish process, etc. can be 
mitigated sharply. 

[0016] And among each sample shown in Table 1, the waterproof trial was performed about the sample processed for 40 minutes, 
and 380 degrees C of measurement of the alkali-metal (Na, U, K) concentration eluted from glass were measured with atomic- 
absorption-analysis equipment. In addition, the waterproof trial was immersed into the Teflon (trademark) beaker which filled the 
glass substrate with 50ml distilled water, moved the Teflon beaker containing the glass substrate to the constant temperature bath 
kept at 80 degrees C, and carried out quantitative analysis of the amount of alkali metal which held for 24 hours and was eluted 
from the giass substrate in 80-degree C warm water with the atomic absorption method. The result was as being shown in Table 2. 
[0017] 
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- A blank is the processing [ in which it does not strengthen ] article of alumino silicate glass. 

The example 1 of a comparison is alumino silicate glass which carried out strengthening processing with the strengthening salt bath 
which mixed the potassium-nitrate 70 section and the sodium-nitrate 30 section. 

- An example 1 is alumino silicate glass processed by this invention approach. 

It turns out that the alkali elution volume from glass is decreasing or less [ those ] to 1/2, and chemical resistance is improving 
very much compared with that in which the glass substrate manufactured by the approach of this invention carried out 
strengthening processing with non-strengthened elegance or the usual chemical-strengthening salt bath so that clearly from Table 

2. 

[0018] (Example 2) Next, the salt bath which added the 1 section of silver nitrates for the potassium nitrate during the mixed salt 
bath of the 100 sections was made into the chemical-strengthening salt bath. About the sample which carried out chemical- 
strengthening processing of the soda lime glass of the same configuration as an example 1 similarly, the strengthening layer depth 
and an alkali elution volume were measured by this approach. Consequently, among each sample shown about the depth of a 
strengthening layer in Table 3 and 3, the waterproof trial was performed about the sample processed for 16 hours, and 450 degrees 
C of results of having measured the alkali elution volume from glass were shown in Table 4. 
[0019] 
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As shown in Table 3, it turned out that this invention can introduce a strengthening layer (compressive-stress layer) into a glass 

front face with soda lime glass as well as an example 1. 
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- A blank is the processing [ in which it does not strengthen ] article of soda lime glass. 

- The example 2 of a comparison is soda lime glass which carried out strengthening processing with the strengthening salt bath of 
100% of potassium nitrates. 

- An example 2 is soda lime glass processed by this invention approach. 

As shown in Table 4, compared with that in which the soda lime glass substrate manufactured by the approach of this invention 
also carried out strengthening processing with non-strengthened elegance or the usual chemical-strengthening salt bath, the alkali 
elution volume from glass was decreasing about [ those ] to 1/2, and it was checked that chemical resistance is improving very 
much. 



[Translation done.] 
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